Pelvic lymph node topography for radiotherapy treatment planning from ferumoxtran-10 contrast-enhanced magnetic resonance imaging.
To define a population-based pelvic lymph node clinical target volume (CTV) for radiotherapy treatment planning using magnetic resonance (MR) imaging and the ultrasmall superparamagnetic iron oxide lymph node contrast agent ferumoxtran-10. A total of 55 eligible patients with endometrial, cervical, prostate, or bladder cancer underwent MR imaging sessions before and after contrast administration on 2 consecutive days. Ferumoxtran-10 was administered immediately after the first scan. The three-dimensional spatial distribution of the pelvic lymph nodes was determined in relation to adjacent vessels and other musculoskeletal landmarks, from which guidelines for determining a nodal CTV in individual patients were developed. On average, 30 lymph nodes (range, five to 62 nodes) were identified in each patient. The distribution of nodal distances to the closest artery or vein was observed to vary in different anatomic regions. Symmetrical three-dimensional margins of expansion around the distal para-aortic (12 mm), common iliac (10 mm), external iliac (9 mm), and internal iliac (10 mm) vessels, drawn in continuity with a 12-mm expansion anterior to the sacrum and a 22-mm expansion medial to the pelvic sidewall, were shown to encompass the majority of detectable lymph nodes in most patients. Use of MR lymphography with ferumoxtran-10 provides an objective description of lymph node locations for radiotherapy planning. Use of this nodal CTV model in clinical practice could ensure a high probability of encompassing the regions at risk of harboring metastatic disease while minimizing the dose to adjacent normal tissues.